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as designated and stated in FIG 1. Applicant requests the correction be entered and that the 
conection does not constitute new matter. 1 

i 

The specification has been amended on page 2. line 44, to delete the temn "pad" ahd 
insert therefore the term 'path* to correct a typographical ent>r. i 

The specification has been amended on page 3, lines 16, 37, and 38 to con^ct the 
misuse of the term "key.' The tenn "key" as defined in the Van Nostrand's Scientific 
Encyclopedia, Fourth Edition, O. VanNostrand Company, Inc., Princeton, N.J., 1968, page 969, 
copy enclosed, means a machine element for preventing relative rotation. The use of the terlm 
"key" to designate a "hook' is therefore incorrect. A "hook" is defined as a "curved or beint 
device for catching, holding or pulling" in Wel)ster's Collegiate Dictionary, copy endoseb. 
Therefore, the term "key" was incorrectly used to designate a "hook" on page 3, lines 16, 37, 
and 38. Applicant regrets the error of misapplication of the temi "ke/ and requests that the 
confection be entered. 

Applicant respectfully submits that the conection of the use of the temi "key" and that vl»e 
term be replaced with the term "hook" does not constitute the submissMn of new matter stnie 
the tent! "hook" was consistently used throughout the specification in its correct meaning, on 
page 1. line 16, page 2, line 21, page 3, lines 36, 37, page 4. lines 3, 27, 28. 29. 41, page P, 
lines 5, 17, 19, 20, 40. page 6. lines 14. 15, 27, 33, 36. page 7, lines 1. 18. 19. and in original 
Claim 3. 

i 

The specification has been amended on page 5, line 5 is to correct a typographical errtr 
by deleting the single tetter "b" and inserting therefore the terni "by" to correct the terminology, i 

i 

The specification has been amended on page 5, line 38 to delete the term "books" aild 
inserting therefore the term "hooks" to correct a typographical error. 

i 

The specification has been amended on page 7, line 4 to delete the term "it" after the 
word "Rather," to eliminate a typographical error. 

Applfcant regrets the above typographical erors on pages 2, 5 and 7, and requests tt\e 
above corrections be entered and that the above connections do not constitute new matter. 

Claim 1 has been amended in line 1 to insert the phrase "for milling machinery 
comprising at least a three-axis computer numerical control milling machine'* to correct y 
designate the milling machine used. Basis appears in the specification on page 5, lines 23-26. { 

Claim 1 has been amended in line 1 to insert the phrase "to machine precise concavb 
and convex surfaces within a metal block" to correctly designate and claim the Invention beir^ 
claimed. Basis appears in the specifrcation on page 2, lines 31-33. \ 

Claim 1 has bron amended in line 1 to insert the phrase "said method comprising, in 
combination, to refer back to said method of line 1» and to insert the words "in combination" tlo 
reference the cooperation among the elements of the invented method to function as a unity. 
Applicant respectfully submits the insertion is not new matter and merely makes explicit k 
disclosure that was implicit in the application as filed (Tektromix» Inc. v. United States. 165 
U.S.P.Q. 3g2). ! 
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I 

Claim 1 has been amended in lines 2-4, to read 'using a machine having a spinning form 
cutter and a rotary table (see page 5, lines 7-11), the surfaces of the work piece being definKi 
by a plurality of programmed instructions for said computer numerical control milling machihe 
obtained by trigonometric analysis of required cun/atures of the surfaces and movements lof 
said spinning fonri cutter and said rotary table, said movement of said spinning forni cutter 
being in a convex path and said movement of said rotary table being to rotate simultaneously 
from a plus rotation angle to a minus rotation angle and, alternatively, from a minus rotation 
angle to a plus rotation angle (see page 2. lines 39-44. page 3, lines 1-18). said programmtd 
instmctions determined by said trigonometric analysis of a diagram (see page 2, line 19) iof 
r;equired concave and convex surfaces of resulting root section of a turbine blade (see page '2, 
lines 21-27) and movenwnts of said spinning fonri cutter and rotary table (see page 2, lines 3^ 
44, page 3, lines 1-18), said root section having at least a first hook as a first holding hook" (sAe 
page 3» lines 36-38). T 

Claim 2 has been amended to read "The method of Claim 1 wherein saki trigonometric 
analysis of the required curvatures of the surfaces comprises an analysis of a diaoram (s^e 
page 2, line 19) of a graphical construction of the required curvatures of the surfaces arid 
movements of said spinning cutter and said rotary table (see page 2, lines 39^, page 3, lin^ 
1-18) relative to the application of said spinnino form cutter [ the cutting tool ] (see page 2, lin^ 
39-44. page 3, lines 1-18) to the required curvatures of sajd [ ttie ] root section of said [ the; ] 
turbine blade, said graphical construction consisting essentially of a trigonometric analysis, sajd 
root section comprising at least one holdino hook [ hokJing key J (see page 3, lines 37-38)." 

Claim 3 has been amended to read "The method of Claim 1 wherein said trigonometric 
analysis of the required curvatures of the surfaces and movements of said spinning cutter arid 
said rotary table (see page 2, lines 39-44. page 3, lines 1-18) detennines the path of said 
spinning fonn cutter (see page 5, lines 7-11) as a curved convex radius of E plus R wherein E |s 
the distance from [ form ] center of rotary table to first holding hook (see page 3, line 38) and R 
is the radius on the first holding hook [ hoWing key J (see page 3, line 37). \ 

I 

Claim 4 has been amended in line 2 to insert the terms "spinning fomi" before the ten|n 
"cutter' to property refer back to the "spinning form cutter" in amended Claim 1 . 

Claim 4 has been amended in line 2 to insert after the term "surfaces'* the phrase "ar^ 
movements of said spinning cutter and said rotary table" to property refer back to tffe 
terminology of amended Claim 1 . 

Claim 4 has been amended in line 7 to insert after ttie tenn **right," the following "E bein^ 
the distance from center of rotary table to first holding hook, and R is the radius on the fir^ 
holding hook.° Basis appears in the specification on page 3, lines 37*^38. ' 

Separate pages of the abstract, the amended specification and the amended claims arie 
herewith submitted. 

The abstract of the disclosure is objected to by the Examiner t)ecause it is not on a 
separate page. A separate page is herewith submitted to overcome ttie objection. 

Claims 1 - 3 are objected to because of the following informalities: 

Refem'ng to Claims 1 and 2, the claims should end witti a period instead of a semicolon.! 
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Referring to Claim 3, the word - form - should be replaced with 'flfom." 
AppropriatB correction i$ herewith submitted. 

The Examiner has rejected Claims 2, 3 and 4 under 35 U.S.C. 112. I 


Claim 2 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite forfaillijig 
to point out and distinctly claim the subject matter which applicant regards as the Inventlojn 
Claim 2 recites the limitations "the root section" and "the turbine blade." There is insuffidejit 
antecedent basis for this limitation In the daim. Applicant submits that Claim 1 has be^n 
amended herewith to provide proper antecedent basis for the above limitation, 

Claim 3 is rejected under 35 U.S.C. second paragraph, as being indefinite in that tlie 
claim recites the limitation "to first hook" and "the first hook holding key" and that there lis 
insufficient basis for this limitation in the daim. Applicant submits that Claim 1 has been 
amended herewith to provide proper antecedent basis for the above limitation. \ 

Claim 4 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite for failirig 
to particularly point out and distinctly daim the subject matter the applicant regards as ttje 
invention in that the variables "E" and "R" are disdosed but the daim does not define sajd 
variables. Applicant submits that Claim 4 has been amended to define the said variables. 

The Examiner has rejected Claim 1 under 35 U.S.C. 102(b) as being antidpated tiy 
Rathi et al, U.S. Patent 5.285,572, in that Rathi disdoses a method of determining machinirig 
instructions during machining of a woritpiece using a machine having a cutler whereby a "millirjg 
machine" inherently contains a cutter, and whereby the surfaces of the wori^piece are defined by 
a plurality of programmed instructions obtained by trigonometric analysis at required curvaturEis 
of the surfaces. j 

Applicant respectfully traverses and requests reconsideration. 

Applicant respectfully submits that Claim 1, as amended, is not anticipated under 3j5 
U.S.C. 102(b). Applicant respectfully submits that to constitute antidpations all the material 
daimed elements must be found within the four comers of a single prior art reference (In rje 
Outrup, 189 U.S.P.Q. 345). Applicant respectfully submits that Rathi '572 does not teaclji, 
suggest or anticipate within the four comers of the reference all the material daimed elements 

of the instant invention. i 

i 

i 

Applicant respectfully submits that independent Claim 1, as amended, claims a method 
of detennining machining instructions for a milling machine comprising at least a three-ax^ 
computer numerical control milling machine during machining of a woik piece to machinjs 
precise concave and convex surfaces within (emphasis added) a metal block, the said methoil 
comprising, in combination, using a machine having a spinning fomi cutter and a rotary tabl4, 
the said surfaces being defined by a plurality of programmed instrudfons for the said millinh 
machine obtained by trigonometric analysis of required cun^atures of the surfaces and 
movements of the spinning form cutter and rotary table, the movements of the form cutter beinj 
in a convex path and movement of the rotary table being to rotate simultaneously from a plu{$ 
rotation angle to a minus rotation angle, and. alternatively from a minus rotation angle to a piuis 
rotetion angle, said programmed instrudions detennined by said trigonometric analysis of a 
diagram of required concave and convex surfaces of resulting root section of a turijine blad^ 
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and movements of said spinning fomi cutter and rotary table, asid root section comDrisIno lat 
least one holding hook. I 


Applicant submits that all of the features of the instant invention, as claimed in Claim ^1 
are not recited In the reference of Rathi '572. Applicant therefore submits that amended Claim 1 
and dependent Claims 2, 3, and 4, as dependent upon amended independent Claim 1, are riot 
anticipated by the reference of Rathi '572. 

In further explanation that Claims 1, 2, 3. and 4 are not anticipated by Rathi '572 
Applicant directs the Examiner's attention to Rathi '572, Column 1, lines 59-64, which state "An 
ok>iect of the present invention is to provide a method and system for generating a machlniifg 
contour profile or blueprint of an actual outer surface of the vana (emphasis added) which m$y 
be used to machine the outer surface of the vane (emphasis added). Rathi '572 teachds, 
Column 2, lines 5-9 "a process for repairing a vane ... by utilizing the actual surface (emphasis 
added) of the vane to generate a machining contour profile or blueprint from which the outer 
surface of the vane (emphasis added) can be machined by a computer numerical machine." 
FIG. 1 of Rathi '572 is a perspective sectional view of a typical vane to be repaired and FIG. 8 is 
a view of a profile of the outer surface of the vane showing original contour points along la 
common plane (of the outer surfece) and a generated machining contour (of the outer surfticei). 
Rathi '572 teaches, Column 2, lines 14-30, '(b) sensing a series of ordinal digitized contojjr 
data points; ... ; (c) calculating an original digitized contour profile corresponding to said series 
of original digitized contour data points; ... ; (e) generating a revised digitized contour profile 
using revised data points which are calculated ...(g) generating a machining profile from said 
revised digitized contour points; and (h) machining said part ..." 

Rathi '572 teaches, Column 3, lines 61-66, the method to generate the revised contoijir 
file uses algorithms for each cross-section of the outer surface (to be machined), an algorithm 
being a procedure for solving mathematical problems, Rathi '572 teaching, Column 6, lines 11- 
44, use of the Euler method for solving algebraic equations, and other methods for solving lineir 
algebraic equations to create a revised contour of data points. 

I 

Applicant accordingly respectfully submits that Rathi '572 discloses a method f<|r 
detemiining machining instructions for machining the outer surface of a part such as a turbine 
vane by using a sensing device to locate a series of original digitized contour data points on tt^ 
outer surface of the vane, calculating a revised contour profile using the data points using ah 
algebraic procedure to solve the algebraic equations generated therefrom to generate k 
machining profile to machine the surface of the turbine vane. \ 

The Examiner's position Is that Rathi *572 obtains a plurality of programmed instructior^ 
obtained by trigonometric analysis of required curvatures of the surfaces (Column 3, lines 38- 
54). Applicant respectfully brings to the Examiner's attention that Rathi '572 (Column 3, lines 
35-54) teaches use of a sensing device, Model 500 of Lazer Design, Inc., for sensing a series <if 
original digitized contour data points along the outer surface of the subject vane, generating X, 
Y, and Z values for each point along the a path on the outer surface of the vane. These datk 
are used to calculate the machining Instructions file using an algorithm, Column 3, lines 60-66, 
by the method of Euler to solve algebraic equations, or of Benson and Evans, Column 6, line^ 
10-55. The revised contour profile is thereupon used to machine the outer surface of its vanel, 
by converting the contour profile to a computer program by a computer processing means sucri 
as an IBM Model 4341 , Column 4, lines 3-19. i 
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Applicant respectfully submits that Rathi '572 does not determine machining instructiohs 
by trigonometric analysis of required curvatures of the surfaces but uses a sensing device ito 
determine the location of position data points which are used in linear algebraic equations jto 
define a contour profile of a surface which is then converted to a computer program to program 
the milling machine to mill the outer suri^ace of a vane ascending to the contour profile of the 
outer surface of the vane. ! 

j 

Applicant therefore respectfully submits that Rathi '572 does not anticipate, teacii, 
disclose, suggest or othenwse indicate in any manner the method of the instant invention to 
machine interior surfaces of a metal block, not the exterior surfaces, wherein the surfaces afe 
concave and convex, wherein the milling machine requires a spinning fomi cutter traveling onla 
convex path and a rotary table rotating simultaneously from a plus rotation angle to a mtnijis 
rotation angle, and, alternatively, from a minus rotation angle to a plus rotation angle, wherein 
the programmed instructions are obtained by trigonometric analysis of a diagram of the required 
concave and convex surfaces of the resulting interior surfaces of the metal block and ttje 
movements of the spinning fonti cutter and of the rotary table. I 

Applicant therefore respectfully submits that the method of the instant invention Is nbt 
anticipated by Rathi '572 in view of the different analysis procedures of obtaining data arjd 
different requirements of the analysis procedures. Applicant respectfully submits that it is 
unexpected that a unique method of a graphical construction of required interior concave arid 
convex surfaces within a metal block and the required convex path of a spinning fomi cutter ar\d 
simultaneous movements of a rotary table holding the metal block from a plus rotation angle ^o 
a minus rotation angle, and, alternatively, from a minus rotation angle to a plus rotation angl^, 
can provide the unique means for trigonometric analysis of the required concave and convejx 
suri'aces within the metal btock and the path of the fonn cutter in conjunction with the 
simultaneous movement of the rotary table to program a milling machine to mill precise concavje 
and convex surfaces within a metal block of the root section of a turbine blade comprising it 
least one holding hook wherein the prior art, Rathi '572. teaches only a method for machinir^ 
the outer surface of an object using mechanical devices to determine measurements of an out^ 
surface of an object, which measurements are used to calculate a machining instruction fife 
using an algorithm to solve the resulting algebraic equations by the method of Euler, this 
machining instruction file being converted to a computer program using a computer processlrw 
means such as an IBM Model 4341 . 

The Examiner has rejected Claim 2 under 35 U.S,C. 103(a) as being unpatentable ov€f 
Rathi *572 as Indicated in the rejection of Claim 1 under 35 U.S.C. 102(b) and further in view 6l 
Shiohata et al, U.S. Patent 4,245,950. 

It is the Examiner's position that Rathi '572 discloses the method of machininj 
Instructions and that Rathi *572 also discloses that trigonometric analysis of the require! 
curvatures of the surfaces comprises a graphical construction of the required surfaces relative 
to the application of the cutting tool to the r^uired curvatures of the item being machined an J 
that the graphical construction consists essentially of a trigonometric analysis (Column 3, llnek 
35-54 and Column 8, lines 3-27). 

Applk:ant respectfully submits that the specification and Claims 2 and 3 have herewit|> 
been amended to delete the term ''key" to con^t the misuse of its term as being inapplicable to 
the description of the instant invention. Applicant regrets the mistaken misuse of the word "ke/ 
to describe the "hook" fomiation within the root section of the turt>ine blade and requests th^t 
correction of the enror be entered. ! 

I 

i 
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I 

i 


The Examiner notes that Shiohata. et al. U.S. Patent No. 4,245,950. teaches the 
constmcbon of turbine blades wherein hook holding keys are used in the root section to attafch 
the blades to a rotor (Column 2, lines 39-45). f 

I 
t 

The Examiner therefore notes that it would have been obvious to one skilled In the art at 
the time the invention was made to utilize the method of determining machining instrucfiojis 
shown by Rathi '572 to analyze specifically the root section of a turbine blade and also to utilise 
a hook holding key In the root of a turbine blade since the method shown by Rathi '572 can be 
used for machining any part having a contoured surface (Rathi '572, Column 1, lines 8-10) aihd 
since the use of hook holding keys is well known in the field of turbines (Shiohata Column 3 
lines 53-55). ' 

Applicant respectfully traverses and requests reconsideration. i 

Applicant respectfully submits that, as indfcated above, that the method shown by Rathi 
'572 is for machining a contoured surface (Column 1, lines 8-10) virtierein the contoured surface 
■9 ^he outer surface of the object (emphasis added) (Column 1, lines 55-68). Applicant submi s 
that the method shown by Rathi '572 requires the application of a sensing device wherein the 
outer surface is sensed by the device as a series of data points along the outer surface of trie 
ob^ (Column 3. lines 35-54). I 

Applicant respectfully submits that the Rathi '572 method requires as a first element ttje 
existence of an object having a contoured surface which can be the object whose outer surfaces 
can be sensed to detennine the required milling instructions to mill the surface being sensed. 

Applicant submits that without the existence of an object to serve as the sensing objeqt, 
the method of Rathi '572 Is Inapplicable to devise machining instructions for an object for which 
only a sketch diagram is present and only on paper. 

The instant invention overcomes the problem of not having a physical model present, as 
Rathi '572 requires, by woildng from a diagram constructed to define the required interijr 
concave and convex surfaces of the resultant holding hooks of the root section of a turbine 
blade and the simultaneous movements of the spinning fonr* cutter and the rofary table of thte 
milling machine wherein the spinning fonn cutter travels in a convex path relative to the distancfe 
from the center of the rotary table and the first holding hook of the root section and the rotarV 
table simultaneously rotates from a plus rofation angle to a minus rotation angle at^ 
altematively, from a minus rotation angle to a plus rotation angle. The unique diagrarh 
accordingly permits an analysis by trigonometric methods by the operator to determine thb 
required instnictlons to program a milling machine comprising at least a three-axis computaV 
numerical control milling machine without the requirement of a physical model and algebraip 
analysis of algorithms to detennine by computer programs the necessary instmctions Xp 
program a milling machine to mill the outer surface of an existing physical object. 

j 

Applicant respectfully submits that the method of the instant invention is unobvioui 
under 35 U.S.C. 103(a) over Rathi '572 considered separately and further In view of ShiohatJ 
'950 in that it is unexpected that a method for detemiining machining instructions of interior 
surfaces of an object existing only in the fonn of a diagram will provide the necessary machining 
Instmctions to machine the interior surfaces of a metal block to provide the precise concave and 
convex curved surfaces of the root section of a turbine bade, the said root section having 
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least a first hook as a first holding hook, wtierein the diagram details the said curved surfaces 
and the simultaneous movements of the form cutter and the rotary table. j 

Rathi '572, separately, and In view of Shiohata '950 teaches a method of detemiinii!»g 
machining instoictlons from an existing object to finish machining the outer surface of the objdct 
with use of mechanical tools to devise measurements to perfomi the required machining of tine 
oljject vvhich measurements are substituted in algebraic equations and interpreted by computer 
programs to determine the necessary machining instructions. Shiohata 'S50 teaches the 
constmctlon of turbine blades whereby hook holding keys are used in the root section to attadsh 
the blades to a rotor (Column 2, lines 3^5). T 

RathI '572, separately, and in view of Shiohata '950 teaches a method of refurbishing j a 
part already in existence whereas the Instant invention teaches a method for machining a ne|w 
part represented only by a diagram. I 

Applicant respectfully brings to the attention of the Examiner that the Applicant hs|s 
amended the specification and claims to eliminate the reference to hook holding keys as belr^g 
an Improper, inaccurate use of the term "key* to teach and daim an element of the instant 
invention in an improper and inaccurate statement v^ich the Applicant regrets submrtting )n 
error. 

Applicant respectfully submits that Rathi '572. separately, and in view of Shiohata "95^, 
teaches away firom what is claimed. Applicant, by the method of the instant invention. Is 
avoiding the necessity of having a model of a desired object to serve as a guide to determir^e 
machining instructions for a similar or like object. ! 

Applicant respectfully submits that elimination of the need for a corresponding or liKe 
object from which to obtain measurements to program a milling machine is the very antithes 
and direct opposite of obviousness. 

Applicant respectfully submits that in view of the critrcal differences between the 
methods of the instant invention and the method taught by Rathi *572, separately, and in view 6f 
Shiohata '950, the method of Rathi '572 does not encompass the method of the instatk 
invention. The cited reference. Rathi "572, separately, and in view of Shiohata '950, teache's 
and claims a different method, under different conditions of use, being directed to outer surface 
milling of objects, uses different procedures, and obtains a different product, i,e. not a produc^t 
with internal concave and convex surfaces. 

I 

Applicant respectfully submits that it is unobvious and surprising, in view of the prior art 
cited, that a method of machining interior surfaces of a metal blodc to prepare the root section Of 
a turbine blade having at least a first hook as a first holding hook, using a unkjue diagram of the 
required curved interior surfaces and the required movements of the moving elements of the 
computer numerical control milling machine, will provide the required milling machine product 
using the said unkiue diagram to detennine the plurality of programmed instructions by ap 
analysis by trigonometric methods of the said diagram. 

Applicant therefore respectfully submits that Claims 1-4, as amended, are not 
anticipated under 35 U.S.C. 102(b) in view of Rathi, et al, U.S. Patent 6,285,572, and ani 
unobvious under 35 U.S.C. 103(a) and Rathi, et al, U.S. Patent 5,285,572, separately, and in 
view of Shiohata, et al, U.S. Patent 4,245.950. 
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